Differential regulation of calcium channel coding genes by prolonged depolarization.
Calcium channels must be subjected to a very precise regulation in order to preserve cell function and viability. Voltage gated calcium channels (VGCC) represent the main pathway for calcium entry in excitable cells. This explains why depolarization induces a rapid-onset and short-term inactivation of calcium currents. Contrarily to this well-documented mechanism to maintain calcium below toxic levels, the regulatory pathways inducing longer-lasting changes and cell surface expression of functional calcium channels are largely unknown. Since calcium is a main player in the activity-dependent regulation of many genes, we hypothesize that calcium channel coding genes could be also subjected to activity-dependent regulation. We have used prolonged depolarization to analyze the effects of sustained intracellular calcium elevation on the mRNAs coding for the different alpha(1) pore-forming subunits of the calcium channels expressed in chromaffin cells. Our findings reveal that persistent depolarization is accompanied by a prolonged intracellular calcium elevation and reduction of calcium current. This calcium current inhibition could be mediated, at least partially, by the downregulation of the mRNAs coding for several alpha(1) subunits. Thus, we show here that depolarization inhibits the expression of Ca(V)1.1, Ca(V)1.2, Ca(V)1.3, Ca(V)2.2 and Ca(V)2.3 mRNAs, while the Ca(V)2.1 mRNA remains unmodified. Moreover, such downregulation of channels depends on calcium entry through the L-type calcium channel, as both mRNA and calcium current changes induced by depolarization are abrogated by L-type channel specific blockers.